Using experimental results at the Z-pole, and considering the ansatz of Matsuda as an specific texture for the quark mass matrices, we perform a χ 2 fit at 95% CL to obtain family-dependent bounds to Z mass and Z-Z' mixing angle in the framework of the main versions of 331 models. The allowed regions depend on the assignment of the physical quark families into different representations that cancel anomalies. Allowed regions on other possible 331 models are also obtained.
I. INTRODUCTION
In most of extensions of the standard model (SM), new massive and neutral gauge bosons, called Z , are predicted. The presence of this boson is sensitive to experimental observations at low and high energies, and will be of great interest in the next generation of colliders (LHC, ILC, TESLA) [1] . In particular, it is possible to study some phenomenological features associated to Z through models with gauge symmetry SU (3) c ⊗ SU(3) L ⊗U(1) X , also called 331 models. These models arise as an interesting alternative to explain the origin of generations [2] [3] [4] , where the three families are required in order to cancel chiral anomalies. The electric charge is defined as a linear combination of the diagonal generators of the group
where β allow classify the different 331 models. The two main versions corresponds to β = − √ 3 [2] and β = − 1 √ 3 [3] . In the quark sector, each 331-family can be assigned in 3 different ways. Therefore, in a phenomenological analysis, the allowed region associated with the Z − Z mixing angle and the physical mass M Z of Z will depend on the family assignment. We adopt the texture structure proposed in ref. [5] in order to obtain allowed regions for the Z − Z mixing angle, the mass of the Z boson and the values of β for 3 different assignments of the quark families in mass eigenstates. The above analysis is performed through a χ 2 statistics at 95% CL.
II. THE QUARK AND NEUTRAL GAUGE SPECTRUM
The fermion representations under SU (3) 
The second equality comes from the branching rules SU(2) L ⊂ SU(3) L . The X p refers to the quantum number associated with U (1) X . The generator of U(1) X conmute with the matrices of SU(3) L ; hence, it should take the form X p I 3×3 , the value of X p is related with the representations of SU(3) L and the anomalies cancellation. On the other hand, this fermionic content shows that the left-handed multiplets lie in either the 3 or 3 * representations. In the framework of three family model, we recognize 3 different possibilities to assign the physical quarks in each family representation as shown in Table I in weak eigenstates.
On the other hand, we obtain the following mass eigenstates associated to the neutral gauge spectrum
where a small mixing angle θ between the neutral currents Z µ and Z µ appears, with
where the Weinberg angle is defined as S W = g /( g 2 + (1 + β 2 ) g 2 ) and g, g correspond to the coupling constants of the groups SU(3) L and U(1) X , respectively.
III. THE NEUTRAL GAUGE COUPLINGS
The neutral Lagrangian associated to the SM-boson Z 1µ in the weak basis of the SM quarks
The couplings of the Z 1µ have the same form as the SM couplings, where the usual vector and axial vector couplings 
which corresponds to the correction due to the small
V,A the Z µ coupling constants, and r = (A, B,C) each representation from Table I . The Z µ couplings for leptons are
while for the quark couplings we get
and where we define for each representation from table I
We will consider linear combinations among the three families to obtain couplings in mass eigenstates by adopting an ansatz on the texture of the quark mass matrix in agreement with the CKM matrix. We take the structure of mass matrix suggested in ref. [5] given by 
v,a R q where any effect of the CP violating phases P disappears. Thus, we can write the Eq. (5) in mass eigenstates as
where the couplings of quarks depend on the rotation matrix, with
We obtain flavor changing couplings in the quark sector due to the family dependence shown by g (1 + δO) . For the analysis, we take into account the observables at the Z pole shown in Table II from ref. [7] , including data from atomic parity violation. The 331 corrections are
where 
IV. PRECISION FIT TO THE Z-POLE OBSERVABLES
With the expressions for the Z-pole observables and the experimental data from the LEP [7] , we perform a χ 2 fit for each representation A, B and C at 95% CL and 3 d.o.f, where the free quantities S θ , M Z 2 and β can be constrained at the Z 1 peak. Figs. 1 and 2 show the allowed region for the main versions of 331 models corresponding to β = − √ 3 [2] and
, respectively, which exhibits family-dependent regions. First of all, we note that A and B representations display broader mixing angles than representation C. For the model β = − √ 3, we see that the lowest bound in the M Z 2 value is about 4000 GeV for A and B cases, while for the C representation this bound increses to 10000 GeV, showing an strong dependence on the family representation. The model
1.7444 ± 0.0020 1.7435 ± 0.0011 exhibits a lower bound in the Z 2 mass, where the lowest bound is about 1400 GeV for A and B regions, and 2100 GeV for the C spectrum. We also see that the mixing angle in this model is smaller by about one order of magnitude than the angles predicted by the β = − √ 3 model.
On the other hand, we get the best allowed region in the plane S θ −β for two different values of M Z 2 . The lowest bound that display an allowed region is about 1200 GeV, which appears only for the C assignments such as Fig. 3 shows. We can see in this case that the usual 331 models are excluded, and only those 331 models with 1.1 β 1.75 are allowed with small mixing angles (S θ ∼ 10 −4 ). Fig. 4 display the allowed region in the M Z 2 − β plane for a small mixing angle (S θ = −0.0002). It is noted that the smallest bounds in M Z 2 is obtained for β > 0.
